JJU567376 

Atty Docket: 028987.56990US 
Clean Version 

Intake System for an Internal Combustion Engine 

[0001] This application is a national phase application of International 
application PCT/EP2005/002725, filed March 15, 2005 and claims the priority of 
German application No. 10 2004 015 339.6, filed March 30, 2004, the disclosure of 
which are expressly incorporated by reference herein. 

BACKGROUND AND SUMMARY OF THE INVENTION 

[0002] The present invention relates to an intake system for an internal 
combustion engine, and in particular to an intake system interconnecting multiple 
cylinder banks. 

[0003] Intake systems with resonance charging for optimum filling of the 
cylinders at different rotational speeds and/or in different load ranges are known 
from the state of the art. For example, the present applicant has a intake system in 
mass production (see Germany Utility Model DE 201 13 496 Ul, for example) in 
which the intake bends provided for both rows of cylinders are interconnected via a 
distributor and a resonance tube. The cylinders are supplied with combustion air 
through the distributor tube, while the resonance tube equipped with a switch valve 
serves to adjust the inherent frequency to the intake frequency in a known manner. 

[0004] The object of the present invention is to improve upon the properties of 
generic intake systems as they pertain to fluid technology and gas dynamics. 
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[0005] This object is achieved by an intake system for an internal combustion 
engine having at least two cylinder bank rows, an intake bend with individual tubes 
leading to the cylinders being assigned to each cylinder bank row, whereby the 
intake bends are interconnected via a distributor tube and at least one resonance 
tube equipped with a switch valve, where the resonance tube and the distributor 
tube are combined to form a central intake module. 

[0006] With the integration of the resonance tube into the distributor tube, the 
vibrating path distribution of the intake system can be improved and furthermore, 
the internal flow and pre-intake inflow into the distributor tube can be unthrottled, 
resulting in a corresponding increase in engine performance. Due to the design of 
the two components in a common intake module, the component complexity is 
reduced so a compact intake system can be produced. 

[0007] An especially advantageous structural design of the intake module is 
ensured when it is designed with an oval cross section, whereas the resonance tube 
integrated into the intake module is designed with essentially a circular cross 
section. The intake module is designed with dimensions such that the resonance 
tube is accommodated on the one hand, while on the other hand there remains 
enough design space to form the distributor channel on the side next to the 
resonance tube. 
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[0008] An embodiment that is advantageous in terms of manufacturing 
technology and promotes the idea of integration is obtained when part of the lateral 
surface of the resonance tube is formed by the housing wall of the intake module 
itself. 

[0009] To allow the intake air to pass unhindered through the individual tubes to 
the cylinders, the wall section of the resonance tube separating the connecting 
channel and the resonance channel is chamfered on both end faces. 

[0010] The housing wall of the intake module has an opening in the area of the 
resonance tube into which the housing of the resonance valve can be inserted in a 
modular fashion and secured. 

[0011] This embodiment of the intake system consists essentially of the intake 
module forming the distributor tube and the resonance tube, with one intake bend 
attached to each of its two end faces. All three components are preferably made of 
plastic. 

[0012] Other objects, advantages and novel features of the present invention will 
become apparent from the following detailed description of the invention when 
considered in conjunction with the accompanying drawings for example. 

BRIEF DESCRIPTION OF THE DRAWINGS 
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[0013] FIG 1 shows an overall view of a intake system in accordance with an 
embodiment of the present invention, 

[0014] FIG 2 shows a perspective view of an intake module of the intake system 
of Fig. 1, 

[0015] FIG 3 shows a side view of the intake module of Fig. 1, 

[0016] FIG 4 shows another perspective view of the intake module of Fig. 1, 

[0017] FIG 5 shows the intake module in a cutaway diagram of the intake 
module of Fig. 1 in a perspective view, and 

[0018] FIG 6 shows a perspective view of the resonance valve housing shown in 
Fig. 5. 

DETAILED DESCRIPTION OF THE DRAWINGS 

[0019] The intake system 2 designed for a six-cylinder boxer engine has one 
intake bend 4 and 6 having individual intake tubes 11 through 13 and/or 14 
through 16 for each cylinder row, each individual intake tube leading to a cylinder 
head (not shown). The two intake bends 4 and 6 are connected to a central intake 
module 18. In the present exemplary embodiment, each connection is established 
with the help of a rubber sleeve 20 and 22, each sleeve being secured with two tube 
clamps 24a, 24b and 26a, 26b. As shown in FIG 2 and FIG 4 in particular, the 
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intake module 18 is designed with an oval or elliptical shape and in its lateral 
surface has a connection 28 for a switch valve housing (not shown). A resonance 
tube 30 whose flow channel is monitored by a switch valve 32 is integrated into the 
interior of the intake module 18. The resonance tube 30 is designed in one piece 
from the housing wall 34 of the intake module 18, with a wall section 36 of the 
resonance tube 30 subdividing the interior of the intake module 18 accordingly. The 
interior of the intake module 18 and the resonance tube 30 are of dimensions such 
that a distributor space 38 remains at the side next to the resonance tube 30, said 
space being formed by the housing walls of the intake module 18 and the wall 
section 36 of the resonance tube 30 and the combustion air is supplied through this 
space to the individual cylinders. To allow intake air to also reach the middle 
individual tubes 12 and 15 and/or the rear individual tubes 11 and 14, the wall 
section 36 is chamfered at its two end faces and is designed to be shorter in its 
longitudinal extent than the width b of the distributor space 38. 

[0020] A rectangular opening 40 is created on the side of the intake module 18 
opposite the connection 28, a resonance valve housing 42 being inserted into this 
opening and attached to a flange 44. The switch valve 32 monitoring the flow 
channel is mounted in the resonance valve housing 42. The switch valve 32 is 
controlled by reduced pressure, and therefore a vacuum unit 46 is provided on the 
intake module 18 and connected via a rod 48 to the switch valve 32. 
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[0021] The resonance intake system functions in the known way. In lower and 
middle rotational speed ranges, preferably between 2000 and 5000 rpm, the switch 
valve 32 arranged in the resonance tube 30 is closed, whereas the switch valve 32 is 
opened in an upper rotational speed range, e.g., between 5,000 and 7,000 rpm, so 
the natural frequency of the intake system is again adapted for optimum filling of 
the cylinders accordingly. 

[0022] The foregoing disclosure has been set forth merely to illustrate the 
invention and is not intended to be limiting. Since modifications of the disclosed 
embodiments incorporating the spirit and substance of the invention may occur to 
persons skilled in the art, the invention should be construed to include everything 
within the scope of the appended claims and equivalents thereof. 

What is claimed is: 
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